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Method for Controlling a Welding Process 

The invention relates to a method for controlling a welding 
process, wherein a welding process adjusted on the basis of sev- 
eral different welding parameters and controlled by a control 
device and/or a welding current source is carried out after the 
ignition of an electric arc. 

From EP 0 774 317 Bl, a pulse arc welding method for welding 
by alternately feeding a pulse-like current and a base current 
via a consumable electrode and a base metal, respectively, is 
known. In that method, the length of the electric arc is con- 
trolled in a manner that the mean value or the integrated value 
of time corresponds to a set value. The base current is reduced 
at a higher mean value or integrated value of time, and in- 
creased at a smaller value. In addition, the feed times of the 
pulse and base currents can be reduced or increased as a func- 
tion of the determined length of the electric arc. As a rule, 
the length of an electric arc and, hence, the distance of the 
end of the welding wire from the workpiece are determined by 
measuring the welding voltage and welding current and subsequent 
computation. Yet, the above-mentioned invention involves the 
disadvantage that the position or distance of the end of the 
welding wire from the workpiece cannot be precisely determined 
because of the most diverse influences encountered in a welding 
process . 

It is, therefore, the object of the present invention to 
provide an above-defined method for controlling a welding pro- 
cess, which allows for the determination of the position or dis- 
tance of the end of the welding wire from a workpiece. 

This object is achieved in that at least one mechanical ad- 
justment process is carried out during the welding process to 
determine the position of the welding wire, using the welding 
wire as a sensor. In doing so, the adjustment process can be 
initiated after one or several process phases of the welding 
process . 

The advantage resides in that the position of the welding 
wire, or end of the welding wire, relative to the workpiece is 
mechanically determined, thus providing an accurate length regu- 
lation of the electric arc. The mechanical determination of the 
position largely prevents the adjustment procedure from being 
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influenced by the welding process , whereby a very high accuracy 
will be obtained. With the methods known from the prior art for 
controlling a welding process, the position of the end of the 
welding wire can be calculated or measured only during the weld- 
ing process, which involves an enormous control time delay and, 
moreover, yields only a "relative" result which does not allow 
the determination of the exact position of the end of the weld- 
ing wire relative to the workpiece. An essential advantage of 
the present method resides in that this type of position determ- 
ination can be implemented even if combinations of wire materi- 
als, gases etc. are used, with which the voltage of the electric 
arc does not behave proportionally to the length of the electric 
arc, thus rendering impossible the exact determination of the 
length of the electric arc by measurement or calculation. 
Moreover, movements of the electric arc on the workpiece may 
lead to a change in the length of the electric arc without chan- 
ging the distance of the end of the welding wire from the work- 
piece, which would also adversely affect the accuracy of a 
calculation. 

In the detection of the welding wire position according to 
the invention, only a very low control load of the control 
device is required for the determination of the distance. To 
start the welding process, i.e., to ignite the electric arc, a 
known method, for instance the so-called lift-arc principle, may 
be used. 

The configuration according to claims 2 to 7 is advantage- 
ous, because it enables the absolute and accurate definition of 
the distance of the end of the welding wire from the workpiece. 
At a contact of the workpiece with the welding wire, a short- 
circuit is caused and recognized, whereby a value for the dis- 
tance of the welding wire to the workpiece is set to zero. With 
this mode of detecting a position, no complicated voltage meas- 
urement, but just a very simple measurement of the voltage to 
recognize a short-circuit is required. 

The configuration according to claims 8 and 9 is advantage- 
ous, because the welding wire, upon contacting, performs a 
defined rearward movement, i.e., a movement from the workpiece 
in the direction of the welding torch. Thus, a constant adapta- 
tion of the distance of the welding wire end relative to the 
workpiece to a defined set value is carried out without welding- 
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process-related influences taking effect. 

Another advantage resides in the configuration according to 
claims 10 to 12, since the initiation of the mechanical adjust- 
ment process is either determined by the manufacturer, or set by 
the user, or even controlled by a trigger signal issued by dif- 
ferent parameters during welding, whereby a correction of the 
distance to the defined set value is advantageously effected by 
frequent implementations of the adjustment process. 

The configuration according to claim 13 is, however, also 
advantageous, because the welding process is only negligibly, if 
at all, delayed or interrupted by increasing the wire conveying 
speed during the adjustment process. 

The configuration according to claim 14 is advantageous, 
since the adjustment process in a pulse welding process takes 
place in the base-current phase and, hence, between two pulse- 
current phases such that only a negligible disturbance of the 
pulse welding process will occur. 

Another advantage is offered by the configuration according 
to claim 15, since it renders feasible an identification of the 
length of the welding wire projecting out of the contact nozzle 
of the welding torch, which is also referred to as "stickout 
length", to be performed in addition to the positioning of the 
welding wire. 

The configuration according to claims 1.6 and 17 is, however, 
also advantageous, because it readily enables the welding pro- 
cess to be continued after the mechanical adjustment process by 
newly igniting the electric arc. 

The configuration according to claim 18 is advantageous to 
the effect that it enables the position of the welding wire end 
relative to the workpiece to be adjusted at a defined value, in 
particular a predetermined set value, at the start of welding or 
of a welding process, thus ensuring problem-free welding from 
the very beginning. 

A further advantage is offered by the configuration accord- 
ing to claims 19 and 20, because thereby another problem-free 
welding procedure can be started after the termination of a 
first welding procedure, since the position of the welding wire 
end relative to the workpiece has been detected and the results 
of this detection as well as of the detection of the length of 
the welding wire through which welding current passes are trans- 
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mitted to a robot control. 

The present invention will be explained in more detail by 
way of the attached drawings. Therein: 

Fig. 1 is a schematic illustration of a welding machine or 
welding apparatus ; 

Fig. 2 illustrates the time history of the welding voltage 
during a variant embodiment of the method according to the in- 
vention; 

Fig. 3 illustrates the time history of the associated weld- 
ing current I; 

Fig. 4 illustrates the associated time history of the wire 
conveying speed; 

Fig. 5 illustrates the time history of the schematically 
represented position of the welding wire; 

Figs. 6 to 9 illustrate the time histories of the voltage U 
of the welding current I of the wire conveying speed V and the 
position of the welding wire as in accordance with a further ex- 
emplary embodiment of the method according to the invention; 

Figs. 10 to 13 illustrate the time histories of the welding 
voltage U of the welding current I of the wire conveying speed V 
and the schematic position of the welding wire as in accordance 
with a further exemplary embodiment of the method according to 
the invention; and 

Figs. 14 to 17 illustrate the time histories of the welding 
voltage U of the welding current I of the wire conveying speed V 
and the schematic position of the welding wire as in accordance 
with a further exemplary embodiment of the present invention. 

Fig. 1 depicts a welding apparatus 1, or welding installa- 
tion, for various processes or methods such as, e.g., MIG/MAG 
welding or WIG/TIG welding, or electrode welding methods, 
double-wire/tandem welding methods, plasma or soldering methods 
etc. 

The welding apparatus 1 comprises a power source 2 including 
a power element 3, a control device 4, and a switch member 5 as- 
sociated with the power element 3 and control device 4, respect- 
ively. The switch member 5 and the control device 4 are 
connected to a control valve 6 arranged in a feed line 7 for a 
gas 8 and, in particular, a protective gas such as, for in- 
stance, carbon dioxide, helium or argon and the like, between a 
gas reservoir 9 and a welding torch 10 or torch. 
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In addition, a wire feeder 11 usually employed in MIG/MAG 
welding can be controlled by the control device 4, whereby an 
additional material or welding wire 13 is fed from a feed drum 
14 or wire coil into the region of the welding torch 10 via a 
feed line 12. It is, of course, possible to integrate the wire 
feeder 11 in the welding apparatus 1 and, in particular, its ba- 
sic housing, as is known from the prior art, rather than design- 
ing the same as an accessory device as illustrated in Fig. 1. 

It is also feasible for the wire feeder 11 to supply the 
welding wire 13, or additional material, to the process site 
outside of the welding torch 10, to which end a non-consumable 
electrode is preferably arranged within the welding torch 10, as 
is usually the case with WIG/TIG welding. 

The power required to build up an electric arc 15, in par- 
ticular an operational electric arc, between the electrode and a 
workpiece 16 is supplied from the power element 3 of the power 
source 2 to the welding torch 10, in particular electrode, via a 
welding line 17, wherein the workpiece 16 to be welded, which is 
formed of several parts, is likewise connected with the welding 
apparatus 1 and, in particular, power source 2 via a further 
welding line 18, thus enabling a power circuit for a process to 
build up over the electric arc 15, or plasma jet formed. 

To provide cooling of the welding torch 10, the welding 
torch 10 can be connected to a fluid reservoir, in particular a 
water reservoir 21, by a cooling circuit 19 via an interposed 
flow control 20, whereby the cooling circuit 19 and, in particu- 
lar, a fluid pump used for a fluid contained in the water reser- 
voir 21, is started as the welding torch 10 is put into 
operation so as to effect cooling of the welding torch 10. 

The welding apparatus 1 further comprises an input and/or 
output device 22, via which the most different welding paramet- 
ers, operating modes or welding programs of the welding apparat- 
us 1 can be set and called, respectively. In doing so, the 
welding parameters, operating modes or welding programs set via 
the input and/or output device 22 are transmitted to the control 
device 4, which subsequently controls the individual components 
of the welding installation or welding apparatus 1 and/or prede- 
termines the respective set values for controlling . 

In the exemplary embodiment illustrated, the welding torch 
10 is, furthermore, connected with the welding apparatus 1 or 
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welding installation via a hose package 23. The hose package 23 
accommodates the individual lines from the welding apparatus 1 
to the welding torch 10. The hose package 23 is connected with 
the welding torch 10 via a coupling device 24, whereas the indi- 
vidual lines arranged in the hose package 23 are connected with 
the individual connections of the welding apparatus 1 via con- 
nection sockets or plug-in connections. In order to ensure an 
appropriate strain relief of the hose package 23, the hose pack- 
age 23 is connected with a housing 26, in particular the basic 
housing of the welding apparatus 1, via a strain relief means 
25. It is, of course, also possible to use the coupling device 
24 for connection to the welding apparatus 1. 

It should basically be noted that not all of the previously 
mentioned components will have to be used or employed for the 
various welding methods or welding apparatus 1 such as, e.g., 
WIG devices or MIG/MAG apparatus or plasma devices. Thus, it is, 
for instance, feasible to devise the welding torch 10 as an air- 
cooled welding torch 10. 

Figs. 2 to 5 depict the time histories of the welding 
voltage U of the welding current I of the wire conveyance speed 
V and the position of the welding wire according to one embodi- 
ment of the method of the invention. This example will be ex- 
plained by way of a pulse welding process. 

A starter phase 27 of the illustrated pulse welding process 
is performed according to the so-called "lift arc principle". In 
this contact ignition method, the welding wire 13 is placed on 
the workpiece 16 and subsequently slightly lifted after connec- 
tion of the welding current I, whereby an electric arc 15 is ig- 
nited. To start the pulse welding process, i.e., actuate the 
caliper of the welding torch 10 for the first time, a limited 
welding voltage U is applied (cf . time 28) . Simultaneously with 
the application of the welding voltage U, the welding wire 13 is 
moved in the direction of the workpiece 16 in the sense of arrow 
29. A contact of the welding wire 13 with the workpiece 16 
causes a short-circuit to be formed at time 30, thus causing the 
welding voltage U to break down. This is recognized by the con- 
trol device 4 of the welding apparatus 1, whereupon the welding 
current I is increased to such a limited extent as to avoid in- 
cipient melting of the welding wire 13. After this, the wire 
conveyance is reversed, i.e., the welding wire 13- is moved away 



from the workpiece 16 in the sense of arrow 31. As. the welding 
wire 13 is lifted off the workpiece 16, an electric arc 15 is 
ignited by the applied current I. In doing so, it is possible to 
again increase the welding current I during the rearward move- 
ment of the welding wire 13 in order to keep the electric arc 15 
in a better and stabler upright position at an extended length 
of the electric arc, i.e., at a larger distance between the end 
of the welding wire and the workpiece 16. The welding wire 13 is 
moved back into a base position at a predefined distance 32 from 
the workpiece 16. This distance 32 can be defined by the user or 
fixedly adjusted. 

After having reached said initial position, the starting 
phase 27 is completed, and the welding process proper, for in- 
stance a pulse welding process, starts at time 33. The pulse 
welding is alternately formed by a pulse current phase 34 and a 
base current phase 35, with a drop detachment from the welding 
wire 13 occurring at every pulse current phase 34. The welding 
voltage U and/or the welding current I in the base current phase 
35 are maintained at a base value 36 at which the electric arc 
15 is kept upright and the welding wire 13 is moved towards the 
workpiece 16. In the pulse current phase 34, the welding current 
I is increased to a particular value 37 for a predetermined 
period of time 38 , whereby a droplet 39 is formed on the end of 
the welding wire and a droplet detachment takes place, as is, 
for instance, visible at time 40. After the detachment of the 
droplet 39, the pulse current phase 34 is completed and again 
followed by a base current phase 35. 

Since it is no longer feasible, after several droplet de- 
tachments, to precisely determine how much of the welding wire 
13 has melted, the position of the end of the welding wire can- 
not be precisely determined. In order to be able to determine or 
detect or newly adjust the precise position of the welding wire 
13, a mechanical adjustment process 41 is carried out during the 
welding process, namely, for instance, between two pulse current 
phases 34 during pulse welding, it being feasible to carry out 
one or several adjustment processes 41 after one or several pro- 
cess phases 34. The mechanical adjustment process 41 uses the 
welding wire 13 as a sensor. In this exemplary embodiment, the 
mechanical adjustment process 41 is, thus, carried out in a 
short-circuit-free welding process and, in particular, a pulse 
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welding process, with the mechanical adjustment process 41 being 
realized after every third pulse current phase 34. Naturally, 
the adjustment process 41 can also be performed in combination 
with short-circuit-afflicted welding processes and, in particu- 
lar, short-arc welding processes. 

The mechanical adjustment process 41 is used to detect the 
position of the welding wire 13 and, in particular, the distance 
32 of the end of the welding wire from the workpiece 16, and/or 
to effect a correction or new adjustment to a predetermined set 
value, of the distance 32 of the end of the welding wire from 
the workpiece 16. 

The mechanical adjustment process 41 is performed in the 
base current phase 35, whereby it is ensured that no droplet 38 
will form on the end of the welding wire and, hence, no or only 
little melting of material, or material transfer, onto the work- 
piece 16 will occur. The mechanical adjustment process 41 is 
realized in a manner that the welding wire 13 is moved towards 
the workpiece 16 in the sense of arrow 29 until contacting the 
workpiece 16. At a contacting of the welding wire 13 with the 
workpiece 16, a deliberately controlled short-circuit is thus 
formed, which is recognized by the control device 4, with the 
elimination of the short circuit during the mechanical adjust- 
ment process being suppressed by the control device by a current 
increase. The control device 4 detects the exact position of the 
end of the welding wire relative to the workpiece 16, which is 
zero at a short-circuit. From this starting position of the 
welding wire 13 at a short-circuit, the welding wire 13 is moved 
away from the workpiece 16 as far as to a given distance 32. 
This can be effected in that the rearward movement is effected 
through a detection of the actual value of the wire using, for 
instance, an incremental sensor, so that the end of the welding 
wire is conveyed to a particular distance 32 by a set/actual 
value comparison. It is, of course, also possible to reach a 
predetermined position or predetermined distance 32 of the weld- 
ing wire end by a simple time default for the rearward movement, 
since always the same position will be reached again on account 
of the defined conveying speed and time default. In addition, it 
is, of course, also possible to use the position of the end of 
the welding wire, or the course of the rearward movement, or the 
set distance between the workpiece 16 and the end of the welding 
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wire, as in accordance with various other methods. It is also 
possible to move the welding torch to the workpiece and back 
again during the mechanical adjustment process 41. 

In order to keep the temporal interruption of the welding 
process by the mechanical adjustment process 41 short, the weld- 
ing wire 13, during the adjustment process 41, at time 42 is 
preferably conveyed to the workpiece 16 at a higher wire convey- 
ing speed corresponding to arrow 43 during the welding process 
(corresponding to arrow 29 in the pulse current phase 34 and 
base current phase 35) . In doing so, the electric arc 15 is 
preferably maintained while avoiding incipient melting of the 
welding wire 13, i.e. droplet formation. Hence, no or only 
little material introduction from the welding wire 13 into the 
workpiece 16, i.e. into the melt bath, will take place during 
the mechanical adjustment process 41. An increase in the wire 
advance speed V may also be effected at a rearward movement of 
the welding wire 13. This means that the welding current I and 
the welding voltage U remain unchanged relative to the base cur- 
rent phase 35 during the mechanical adjustment process 41, yet 
the conveying speed V of the welding wire 13 is increased, as is 
apparent from Fig. 4. It is, of course, possible to effect a re- 
duction or interruption of the welding current I or welding 
voltage U in order to effectively prevent incipient melting of 
the welding wire 13. 

Via a short-circuit detection means, the control device 4 
recognizes the short circuit occurring during the mechanical ad- 
justment process 41, whereupon the control device 4 will reset 
to zero the distance 32 of the end of the welding wire. After 
contacting at time 42, the conveying direction of the welding 
wire 13 is reversed into a rearward movement and the welding 
wire 13 is conveyed back to a fixedly pregiven or adjustable 
distance 32. To this end, the distance 32 preferably ranges 
between 2 mm and 6 mm. After having reached the distance 32, the 
mechanical adjustment process 41 is completed at time 44, and 
the welding process is continued while the wire conveying direc- 
tion is again reversed in the direction towards the workpiece 
16. 

In order to ensure the re-ignition of the electric arc 15 
during the mechanical adjustment process 41, it is necessary to 
provide a sufficiently high welding current I after the short 
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circuit such that a new electric arc 15 will be formed as the 
welding wire 13 is lifted off the workpiece 16. It is, however, 
also possible to re-ignite the electric arc 15 after the mechan- 
ical adjustment process 41 only when the distance 32 is reached. 
This may, for instance, be effected by HF ignition. 

The implementation and time of initiation of the adjustment 
process 41 can be arbitrarily set by the user. In doing so, the 
definition of the. time of the mechanical adjustment process 41 
can, for instance, be effected by indicating the number of pulse 
current phases 34 or by predetermining a time interval. It is, 
of course, also possible that the adjustment process 41 occurs 
at fixedly pregiven times. In addition, it is feasible to initi- 
ate the adjustment process 41 through a trigger signal. This 
may, for instance, be realized by monitoring the welding voltage 
U, with a trigger signal being issued as a defined welding 
voltage threshold value is exceeded or fallen short of and the 
mechanical adjustment process 41 being started by the control 
device . 

The mechanical adjustment process 41 is carried out to de- 
termine the distance 32 of the end of the welding wire from the 
workpiece, and/or to correct or newly position the welding wire 
13. By the mechanical adjustment process 41, a defined distance 
32 of the position of the welding wire relative to the workpiece 
16 is repeatedly adjusted to thereby prevent in a longer-lasting 
welding process that the welding wire 13 burns back to the con- 
tact tube at a wire conveying speed V that is too low, or that 
the length of the electric arc is constantly reduced at a wire 
conveying speed V that is too high. 

The great advantage of the mechanical adjustment process 41 
resides in that the mechanical adjustment process 41 is inde- 
pendent of the welding process. The determination of the posi- 
tion of the welding wire, thus, takes place independently of the 
used materials, gases and other welding parameters at which the 
voltage of the electric arc behaves unproportionally to the 
length of the electric arc. In such a case, the determination of 
the length of the electric arc would not be feasible through 
electric arc voltage measurement. Besides, the constant occur- 
rence of changes in the length of the electric arc due to move- 
ments of the electric arc 15 on the workpiece 16 would cause 
problems, if the length of the electric arc were determined 
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through the voltage of the electric arc. 

As in contrast to the exemplary embodiment according to 
Figs. 2 to 5, a mechanical adjustment process 41 is carried out 
after every pulse current phase 34 in the further exemplary em- 
bodiment according to Figs. 6 to 9. 

The starting phase of the pulse welding process is described 
in preceding Figs. 2 to 5, therefore it will not be described in 
detail and illustrated any more. 

Following the starting phase for the first-time ignition of 
the electric arc 15, the welding wire 13 performs a continuous 
movement in the direction to the workpiece 16 according to arrow 
29. During the pulse current phase 34, the welding current I is 
increased at time 45 to induce droplet formation. Droplet de- 
tachment occurs after a period 38 , and then the pulse current 
phase is completed. The mechanical adjustment process 41 is per- 
formed in the base current phase 35 following thereupon. 

At the beginning of the mechanical adjustment process 41, 
i.e. at time 4 6, the wire advance speed V is increased according 
to arrow 43 and the welding wire 13 is conveyed until contacting 
the workpiece 16 at time 47. The intensity of the welding cur- 
rent I during the mechanical adjustment process 41 is adjusted 
to induce only as reduced an incipient melting of the welding 
wire as possible, without drop formation. After the short cir- 
cuit in the mechanical adjustment process 41 has been recognized 
by the control device 4 via a short-circuit detection means and 
the control device 4 has reset the value for the distance 32 of 
the welding wire 13 to zero, the welding wire 13 is again moved 
back in the sense of arrow 31 until a defined distance 32 will 
have been reached, whereupon a reversal of the wire conveying 
direction will again take place. After this, the next pulse cur- 
rent phase 34 is initiated. A great advantage of this exemplary 
embodiment resides in that the distance 32 of the end of the 
welding wire from the workpiece 16 is very quickly corrected 
and, hence, kept constant in the event of distance changes of 
the welding torch 10 relative to the workpiece 16, as is common 
with manual welding or in robotic applications when welding over 
workpiece steps. For instance, with common manual welding as 
known from the prior art using a pulse welding process, a timing 
of 20 to 70 Hertz per second is used. The user is, thus, not 
compelled to carry out a uniform movement of the welding torch 
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10. 

With a manual welding process in which a reciprocating move- 
ment involving a permanent change of the distance of the welding 
torch 10, or the end of the welding wire from the workpiece 16, 
is carried out, improved welding is to be reached by the same 
advantage . 

A further exemplary embodiment of a welding process and, in 
particular, pulse welding process is represented in Figs. 10 to 
13. 

Having been explained in the exemplary embodiment according 
to Figs. 2 to 5, the starting phase of the welding process will 
again not be referred to in detail. 

The welding current I in this exemplary embodiment is con- 
trolled at a pregiven, constant value during the welding process 
such as, for instance, a spray arc welding process. The applied 
current I causes the formation of a droplet chain 48 on the end 
of the welding wire. After a period of time previously adjusted 
by the user, the mechanical adjustment process 41 is performed 
at time 51. In doing so, the welding current I is lowered to a 
base value 36 during the mechanical adjustment process 41 such 
that no further material transfer will take place. The base 
value 36 is chosen such that slight incipient melting of the end 
of the welding wire will occur in order to prevent sticking of 
the welding wire 13 to the workpiece 16. At the same time, the 
welding wire 13 is conveyed in the direction of the workpiece 16 
at an elevated wire conveying speed V until it contacts the 
workpiece 16. Due to the short circuit resulting from said con- 
tact at time 52, the welding voltage U breaks down. The short 
circuit in the mechanical adjustment process 41 is recognized by 
the control device 4, whereupon the control device 4 sets the 
value of the distance 32 of the end of the welding wire relative 
to the workpiece 16 to zero. The welding wire 13 then performs a 
rearward movement in the sense of arrow 31, i.e. a movement from 
the workpiece 16 towards the welding torch 10, until distance 32 
is reached. The welding current I is again raised to the default 
value, and the mechanical adjustment process 41 is completed at 
time 53, with the welding process starting anew or being further 
continued. 

By way of the exemplary embodiment according to Figs. 14 to 
17, a further variant is described, in which the length of the 
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welding wire 13 through which welding current I flows is meas- 
ured during the mechanical adjustment process 41. The mechanical 
adjustment process 41 starts approximately at time 54 and ends 
at time 59. This is of relevance to the extent that this meas- 
ured wire length has a substantial influence on the welding pro- 
cess, thus enabling an adaptation of the parameters for the 
welding process. This is effected in a manner that, after the 
occurrence of the short circuit, which takes place at time 55, a 
predefined measuring current 58 is applied, for instance at time 
57, over a given period of time and the voltage U is measured at 
that time on the welding wire 13. From this, the control device 
4 calculates the overall resistance. Based on the known specific 
resistance of the welding wire 13, the length of the welding 
wire 13 through which welding current flows is subsequently cal- 
culated by the control device 4. In doing so, the specific res- 
istance can be directly input or read from a memory by the 
control device 4 by selecting the material of the welding wire 
13. 

It is also possible to carry out the mechanical adjustment 
process 41 prior to performing the welding process. Another op- 
tion is to carry out the mechanical adjustment process 41 at the 
end of the welding process so as to enable the adjustment of a 
defined distance 32 of the end of the welding wire from the 
workpiece 16, or end of the contact tube, for the subsequent 
welding process. It is, thus, safeguarded that the distance 32 
of the end of the welding wire from the contact tube of the 
welding torch 10 is known at the start of a subsequent or fol- 
lowing welding procedure. The result of the mechanical adjust- 
ment process 41 and the determination of the length of the 
welding wire 13 through which the welding current flows can, 
furthermore, also be transmitted to a robot control. 



